Carbohydrate-specific cell adhesion directly to glycosphingolipids separated on thin-layer chromatography plates.
Cell surface carbohydrates and complementary carbohydrate receptors may mediate cell-cell recognition and adhesion. We report a method which detects carbohydrate-specific adhesion of intact eukaryotic cells directly to glycosphingolipids separated on thin-layer chromatography plates. Various glycosphingolipids were chromatographed on high-performance silica gel thin-layer chromatography plates, and the plates were coated with a thin film of poly(isobutyl methacrylate) and mounted in a specially designed plexiglass chamber. Metabolically radiolabeled cells were added to the chamber, which was then sealed and gently centrifuged to bring the cells into contact with the surface of the TLC plate. After incubation to allow adhesion to occur, the chamber was inverted and centrifuged to remove nonadherent cells from the plate surface. The plate was removed from the chamber, the adherent cells were fixed in place with glutaraldehyde, and the plate was dried and subjected to autoradiography. Chicken hepatocytes, which have a cell surface receptor for N-acetylglucosamine, adhered only to those areas of the plate to which appropriate glycosphingolipids (having that terminal sugar) had migrated. Cell adhesion was blocked by soluble N-acetylglucosamine (but not by other sugars) and was readily detectable using a variety of developing solvents. Cell adhesion to as little as 8 pmol of the appropriate lipid was readily detected. This method can be used to test glycosphingolipids as cell surface recognition markers for a variety of cell types.